Electron-tunneling dynamics through a semiconductor double-barrier structure in the presence of plane-wave phonons is investigated by directly solving the time-dependent Schrodinger equation. The temporal profile of tunneling current density due to an electron wave packet incident at the resonant energy channel E" is calculated at different lattice temperatures. The magnitude of the tunneling current density is shown to decrease in the presence of the electron-phonon interaction, which is attributed to an increase in the reflected current. The calculated tunneling peak current density is shown to decrease with temperature and is compared with available experimental data.
Since the seminal work of Tsu and Esaki, ' Fig. 1 . Substituting the wave function given in Eq. (5) into the quantum-mechanical current-density expression and averaging over the phonon assembly" the total electron current density observed at point z0 is given by The calculated 1D resonant current-density temporal profiles are shown in Fig. 2 J= [1 -[g(nq+1) +gn ]J J0+gn JI+g(n +1)J2, (8) where (k) (k)* k=0, 1,2. T=300 K, and the dashed curve for g =0.1 and T=O K.
Let us discuss these curves, starting with the discussion of the solid curve in Fig. 2 
